In vivo aggregation of a single enzyme limits growth of Escherichia coli at elevated temperatures.
The formation of protein aggregates is associated with unfolding and denaturation of proteins. Recent studies have indicated that, in Escherichia coli, cellular proteins tend to aggregate when the bacteria are exposed to thermal stress. Here, we show that the aggregation of one single E. coli cytoplasmic protein limits growth at elevated temperatures in minimal media. Homoserine trans-succinylase (HTS), the first enzyme in the methionine biosynthetic pathway, aggregates at temperatures higher than 44 degrees C in vitro. Above this temperature, we can also observe in vivo aggregation that results in the complete disappearance of the enzyme from the soluble fraction. Moreover, reducing the in vivo level of HTS aggregation enables growth at non-permissive temperatures. This is the first demonstration of the physiological role of aggregation of a specific protein in the growth of wild-type bacteria.